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Background: Surgical treatment for serious malocclusions and fractures of the 
organ of mastication is a golden standard in medicine. Procedures performed on 
the mandible require detailed knowledge of the anatomy of the organ. Antegonial 
notching constitutes a serious technical challenge for surgeons. Therefore, a detailed 
anatomical description of this structure, which is the subject of this paper, is essential. 
Materials and methods: We analysed 251 human Caucasian mandibles of 
identified sex and took measurements of all sections describing the mandibular 
antegonial notch. Depending on the proportion between sections we classified 
the shape of the antegonial notch into three types. The surface area of the 
notch was calculated. We analysed the dimorphic and bilateral differences for 
each of the three types of notch. We used variance analysis for the assessment 
of statistical difference.
Results: The analysis revealed that in both men and women, regardless of body 
side, the type 3 antegonial notch was the most frequent. Type 3 occurred with 
a frequency of between 38% in men on the right side and 55.9% in women on 
the left side of the body. Type 1 was the least frequent. Dimorphic differences in 
the presence of individual types of antegonial notch were statistically significant 
only for the left side of the body. The symmetrical type (type 2) occurred more 
frequently in men (by 11%) than in women. Type 3 was found more frequently 
in women (by 10%) than in men. Bilateral differences in men were revealed for 
the frequencies of types 1 and 3. On the right side type 1 was more frequent (by 
8%), and on the left side type 3 was also more frequent (by 8%). The greatest 
surface area was found for the asymmetrical posterior type (type 1). The smallest 
surface area was found for the asymmetrical anterior type 3. This difference was 
statistically significant with respect to the surface area of types 1 and type 2 and 
found for both sexes for both sides of the body. However, no statistically significant 
differences were found between the surface areas of types 1 or 2. 
Conclusions: Knowledge of the preangular notch anatomy can be useful for sur-
geons during reconstructive and plastic procedures on the body of the mandible. 
(Folia Morphol 2015; 74, 3: 365–371)
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INTRODUCTION
The antegonial notch is present on the lower mar-
gin of the mandibular body, at the junction between 
the ramus and the body of the mandible, immediately 
anterior to its angle. MacIntosh [13] defined it as the 
“pregonial notch”, and Henderson and Poswillo [8] 
described it as the “antegonial notch”. The presence 
of the antegonial notch was reported by various 
researchers [2, 10, 17, 19, 20]. Information on the 
presence, location and depth of this notch is impor-
tant for maxillofacial surgeons during orthognathic 
treatment of mandibular deformities [16, 22]. 
Advances in medical diagnostic methods aim at 
the optimal assessment of a patient’s health using 
the least invasive techniques. Therefore, there is an 
urgent need to define a ‘standard’ which would 
describe a certain diagnostic procedure. A perfect so-
lution for this would be a method that is simple but 
offers the highest possible sensitivity and specificity. 
Many techniques have been used for the surgical tre-
atment of mandibular deformities. Currently, most 
of these surgical procedures are performed using 
an intraoral approach, with a sagittal split of the 
mandibular ramus by Dal Pont and its subsequent 
modifications being the most popular [6, 7, 22]. 
An operator cutting the outer cortical layer of the 
mandibular body at the height of the molars after 
subperiosteal introduction of the lower part of 
a hooked tool into the base of the mandible (near the 
first molar) may encounter difficulties in moving the 
tool in the rear direction, towards the gonial angle. 
The preoperative analysis of the lower margin of 
the mandibular body in each patient indicates that 
in some cases there is a variable size notch on the 
mandibular base, whose posterior dorsum may block 
the distal movement of the tool. 
The aim of our study was to analyse the variability 
of the shape of the mandibular antegonial notch and 
to present its typology based on the obtained results. 
We also analysed the differences in the frequency of 
identified types depending on the sex and body side.
MATERIALS AND METHODS
The analysis included 251 human Caucasian, Euro-
pean mandibles (158 males and 93 females). For each 
mandible detailed measurements of the antegonial 
notch were taken. We grouped results in terms of 
sex and body side (right and left). We analysed the 
length of sections AB, AD, DB, and DE (Fig. 1), and 
then calculated the surface area for each triangle. 
Selection of the measurement points was the result 
of direct contact between doctors and surgeons. 
The chosen measurement points allow, if necessary, 
taking identical measurements in vivo. Depending 
on the proportion between sections AB, AD and DB 
we classified the shape of the antegonial notch into 
three types:
—  type 1 — AD < 0.3 × AB;
—  type 2 — 0.3 × AB ≤ AD < 0.4 × AB;
—  type 3 — AD ≥ 0.4 × AB.
Digital calliper Mitutoyo 500-752-10, with CE and 
Tüv certificates was used for metric measurements. 
Photos were taken using a Sony digital camera set 
on a tripod, which ensured the same position of each 
examined mandible against the camera.
We have chosen the simplest measurement 
methodology, in order to ensure easy repetitiveness of 
the technique and allow measurements performed on 
X-rays and computed tomography imaging without 
the need for refined measuring program.
The surface area of the mandibular antegonial 
notch was approximated based on the shape and 
surface area of the triangle it formed. We identified 
three types of triangles, presented in Figures 2–5. 
According to this classification we distinguished three 
types of antegonial notch. Type 1 was defined as the 
asymmetrical posterior notch; type 2 — the sym-
metrical notch; type 3 — the asymmetrical anterior 
notch. It should be pointed out that in the symme-
trical type, the length of the AD section equals that 
Figure 1. Measured sections of the mandibular antegonial notch;  
A — distal border of the antegonial notch; B — proximal border of 
the antegonial notch; E — fundus of the antegonial notch; D —  
extrapolated point of the position of the antegonial notch fundus  
at its basis.
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Figure 3. Asymmetrical posterior notch (type 1).
Figure 4. Symmetrical notch (type 2).
Figure 5. Asymmetrical anterior notch (type 3).
Figure 2. Types of mandibular antegonial notch; Type 1 — asymmetrical posterior notch; Type 2 — symmetrical notch; Type 3 — asymmetrical  
anterior notch.
of the DB section. However, we deliberately accepted 
a tolerance of ± 1 mm for the difference between 
both sections; otherwise, the data set for such cases 
would be empty. With this approach the classification 
took into account the distribution of values for the 
analysed parameters and ensured an appropriate 
sample size. 
Measured values were analysed with statistical 
methods using one-way variance analysis (ANOVA). 
We also analysed the differences in the frequency of 
the identified types in both sexes on both body sides. 
The significance of dimorphic and bilateral differences 
between individual groups was evaluated by com-
paring the surface area of triangles characteristic for 
the identified types.
RESULTS
The analysis revealed that in both men and wo-
men, regardless of the body side, most mandibular 
antegonial notches were classified as type 3 (Table 1). 
This asymmetrical anterior type is characterised 
by the gentle line of the posterior part of the notch, 
which suggests a low probability of difficulties in the 
use of the Dal Pont surgical technique. Type 3 was 
found in 38% of men on the right side and in 55.9% 
of women on the left side of the body.
The lowest frequency was found for type 1 (asym-
metrical posterior type), in which the posterior part 
of the antegonial notch has a high angle. This type of 
antegonial notch predisposes to difficulty in perfor-
ming surgery by the Dal Pont technique. Type 1 was 
found in 17.1% of men on the left side and in 25.3% 
of men on the right side of the body.
Dimorphic differences in the presence of indi-
vidual types of antegonial notch were statistically 
significant only for the left side of the body, and the 
symmetrical type (type 2) occurred more frequently 
Type 1 Type 2 Type 3
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in men (by 11%) than in women. Type 3 was found 
more frequently in women (by 10%) than in men.
Bilateral differences in men were revealed for the 
frequencies of types 1 and 3. On the right side type 1 
was more frequent (by 8%), and on the left side 
type 3 was also statistically more frequent (by 8%). 
It should be kept in mind that type 1 predisposes to 
difficulties in performing sagittal osteotomy of the 
mandibular ramus, and was found in 17.2% of men 
on the left side of the body. In women type 1 was 
found on the left side (18.3%) and on the right side 
of the body (24.7%). 
In the second stage of the study we measured the 
surface area of the mandibular antegonial notch for 
the previously identified types (Table 2, Figs. 6–9). 
Information on the surface area will help to make 
additional assessment of difficulties in performing 
sagittal osteotomy of the mandibular ramus. When 
the surface area is smaller difficulties are less likely 
to occur. The asymmetrical posterior type (type 1) 
is characterised by the largest surface area, and its 
presence may suggest greater difficulties in perfor-
ming procedures. The surface area for type 1 was 
58.98–46.25 mm2 in men and 49.72–36.76 mm2 in 
women.
Table 3 presents results from variance analysis 
with significance levels for differences between the 
identified types of antegonial notch. The smallest 
surface area was found for the asymmetrical anterior 
type (type 3). Variance analysis demonstrated that this 
difference was statistically significant when compared 
to the surface area of types 1 and 2. This difference 
was found for both sexes for both sides of the body. 
However, no statistically significant differences were 
found between the surface areas of types 1 or 2.
DISCUSSION
The mandibular antegonial notch has been studied 
and analysed in the aspect of craniofacial morpho-
logy. Singer et al. [18] carried out a 4-year continuo-
us study of 25 orthodontically treated patients and 
found, based on radiographs, that deep notch cases 
had more retrusive mandibles with a shorter body, 
smaller ramus height, and a greater gonial angle 
than did shallow notch cases. During the examined 
period the deep notch patients experienced a smaller 
increase in total mandibular length and body length, 
and less displacement of the chin in a horizontal di-
rection (and thus had more retrusive mandibles) than 
did the shallow notch subjects. Singer et al. [18] also 
found that patients with a deep mandibular notch 
had a longer total and lower facial height. During the 
study period the depth of the notch increased in the 
deep notch subjects and decreased in the shallow 
notch subjects. The results of this study suggested 
that the presence of a deep antegonial notch was 
Table 1. Frequency (N) of individual types of antegonial mandibular notch
Male Female
Left Right Right Left
Type 1 40 (25.3%) 27 (17.1%) 23 (24.7%) 17 (18.3%)
Type 2 58 (36.7%) 58 (36.7%) 29 (31.2%) 24 (25.8%)
Type 3 60 (38.0%) 73 (46.2%) 41 (44.1%) 52 (55.9%)
Total 158 (100%) 158 (100%) 93 (100%) 93 (100%)
Type 1 — asymmetrical posterior notch; Type 2 — symmetrical notch; Type 3 — asymmetrical anterior notch
Table 2. Surface area of the distinguished types of mandibular antegonial notch 
Male Female
Right Left Right Left
Surface 
area
N Surface 
area
N Surface 
area
N Surface 
area
N 
Type 1 58.98 40 46.25 27 49.72 23 36.76 17
Type 2 54.32 58 46.98 58 46.31 29 39.87 24
Type 3 30.14 60 34.76 73 32.14 41 31.73 52
Total 158 158 93 93
Type 1 — asymmetrical posterior notch; Type 2 — symmetrical notch; Type 3 — asymmetrical anterior notch
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and Zhang [23] and Zhang et al. [24] pointed out 
the greater angle of the occlusal plane, the greater 
value of the gonial angle and the greater frontal 
facial height. Based on these reports most resear-
chers claimed that the deep mandibular antegonial 
notch is indicative of a diminished mandibular and 
facial growth potential. However, Kołodziej et al. [11] 
carried out a continuous study on 40 subjects aged 
8–17 years, with no treatment history and examined 
three times, and concluded that the depth of the 
Figure 9. Surface area of individual notch types in males and fema-
les on the left side.
Figure 8. Surface area of individual notch types in males and fema-
les on the right side.
Figure 7. Surface area of individual notch types in females, on the 
right and left sides.
Figure 6. Surface area of individual notch types in males, on the 
right and left sides.
indicative of a diminished mandibular growth po-
tential and a vertically directed mandibular and facial 
growth pattern. From the practical point of view, it 
is also important that deep notch patients required 
longer orthodontic treatment than shallow notch 
cases. Similar conclusions were also made by various 
scientists who indicated that deep notch mandibles 
have lower antero-posterior length and experience 
less growth, as well as less intense growth of the 
condylar process [2–5, 9]. Lambrechts et al. [12], Wu 
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antegonial notch is an insufficient indicator of facial 
growth potential. Tomer and Kishani [20] also found 
no statistically significant correlation between the 
craniofacial morphology and depth of the notch. 
Studies by Salem et al. [17] on the surface area of the 
antegonial notch demonstrated that larger surface 
area was associated with a trend for greater vertical 
direction of mandibular growth. They also found that 
the depth of the curve of Spee describing occlusion, 
and the length of the mandibular body decreases with 
increasing surface area of the antegonial notch. Ali 
et al. [1] found that patients with bilateral condylar 
bone changes and disorders of the temporomandi-
bular joints had a smaller ramus height and a shorter 
mandibular body, but also a deeper antegonial notch 
and mandibular notch. Thus, the results suggested 
that condylar bone changes may be associated with 
mandibular dimensions, but also with the depth of 
the antegonial notch and mandibular ramus. Osato 
et al. [15] studied 37 radiographs of mandibles from 
a Japanese cranial collection and analysed differences 
in the morphology of the mandibular body by assessing 
the morphometric parameters and mineralisation de-
gree before and after the eruption of the third molar. 
The results of their study indicated that differences 
in the posterior length of the mandibular body and 
mineralisation degree were significantly greater in 
samples with erupted third molar and low values 
of gonial angle. Nakajima and Osato [14] analysed 
19 radiographs and found differences in the morphology 
and bone mineral content between subjects with 
a low (< 120°) and high (> 125°) gonial angle. Subjects 
with a low gonial angle had a significantly deeper 
antegonial notch and a wider lower cortical width 
in the assessment of bone mineral content. Similar 
findings on the depth of the antegonial notch and 
angle and bone mineral content depending on the 
gonial angle size were presented by Osato et al. [15]. 
Results from the studies by Japanese researchers on 
the correlation between the depth of the antegonial 
notch and the length of the mandibular body and 
gonial angle size contradict findings by the previo-
usly presented researchers. There are also reports 
on the correlation between masseter muscle activity 
and the depth of the antegonial notch [2, 9]. Tomer 
and Kishani [20] tested masseter muscle activity in 
90 subjects. The subjects were divided into three 
groups: with shallow, moderate and deep notches. 
The results demonstrated a positive correlation be-
tween the increased activity of the masseter muscle 
and the depth of the antegonial notch. Information 
on the morphology of the antegonial notch is also 
important for planning and performing maxillofacial 
and plastic surgical procedures in patients with facial 
asymmetry [10, 21]. 
The presented reports indicate that the antego-
nial mandibular notch has been analysed only in 
terms of its depth and classified as deep or shallow. 
Results from our study provide more detailed infor-
mation on the antegonial notch, as we present its 
typology based on shape and size. Even though our 
classification is slightly more complex, it carries more 
clinical significance. Experienced craniomaxillofacial 
surgeons pay attention to more than just the depth 
of the incision. When manoeuvring the surgical to-
ols, knowing the total length of the incision and 
the ratio of total length [section AB] to the actual 
length of the anterior, sharper foramen of the notch 
[section AE] or to the extrapolated length of that 
foramen [section AD]. As that is where the surgeon 
may come across technical difficulties during a sur-
gical procedure. 
CONCLUSIONS
Our analysis revealed that in both men and wo-
men, regardless of the body side, most mandibular 
antegonial notches can be classified as the asymme-
trical anterior type. Type 3 occurs in 38% of men on 
the right side and in 55.9% of women on the left 
side of the body. The lowest frequency was found for 
the asymmetrical posterior type (type 1). It occurs in 
men with a frequency between 17.1% on the left side 
and 25.3% on the right side of the body. Dimorphic 
differences in the presence of individual types of man-
Table 3. Results of variance analysis
Type of shape 2 3
Male
Right side 1 P = 0.305 P = 0.000 (–)
2 P = 0.000 (–)
Left side 1 P = 0.890 P = 0.024 (–)
2 P = 0.002 (–)
Female
Right side 1 P = 0.554 P = 0.002 (–)
2 P = 0.000 (–)
Left side 1 P = 0.635 P = 0.003 (–)
2 P = 0.002 (–)
Type 1 — asymmetrical posterior notch; Type 2 — symmetrical notch;  
Type 3 — asymmetrical anterior notch
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dibular antegonial notch were statistically significant 
only for the left side of the body. The symmetrical type 
(type 2) occurred more frequently in men (by 11%) 
than in women. Type 3 was found more frequently 
in women (by 10%) than in men. Bilateral differences 
in men were revealed for the frequencies of types 1 
and 3. On the right side type 1 was more frequent (by 
8%), and on the left side type 3 was also statistically 
more frequent (by 8%). Type 1 occurs in 18.3% of 
women on the left side and in 24.7% of women on 
the right side. The largest surface area was found for 
the asymmetrical posterior type (type 1). The surface 
area for type 1 was 58.98–46.25 mm2 in men and 
49.72–36.76 mm2 in women. The smallest surface 
area was found for the asymmetrical anterior type 
(type 3). This difference was statistically significant 
with respect to the surface area of type 1 and type 2. 
The difference was found for both sexes for both 
sides of the body. However, no statistically significant 
differences were found between the surface areas of 
types 1 and 2.
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